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as already described, the valve piston moves to allow oil to flow by the
left-hand pipe to the aileron servo cylinder. If the main "on-off" bye-
pass valve in the servo is in the "on" position, i.e., closed, as shown, the
servo piston is forced by the oil pressure to the right, applying left bank
control on the ailerons, and, at the same time, expelling the oil from
the right-hand end of the servo, via the balanced oil valve, speed-valve
and non-return valve, back to the sump.

In a displacement type of control such as this, the amount of control
is made to be proportional to the angular disturbance, which in this case
means that the servo piston travel must be proportional to roll angle.

This ensures that not only is aileron control applied progressively to
an amount determined by the extent of the roll disturbance, but also
that control is reduced as the aircraft recovers, so that the ailerons will
be neutral when the aircraft is again level.

This control proportionality is effected by a follow-up system from
the servo back to the pick-off. The pick-off ports are not fixed rigidly
to the control unit case, but instead, can be moved in angular relation
to it by the follow-up mechanism. A cable connected to the servo piston
rod runs to a spring-tensioned follow-up pulley mounted in bearings on
the control unit, the pulley in turn actuating a gear arranged to rotate
the pick-off. When the piston moves to the right, as in the case we
have been considering, the follow-up cable moves also, and through the
action of the pulley, moves the left pick-off port down and the right port
up. When they reach a neutral position (both half-open) the air relay
and oil valve are centralised and servo piston movement applying control
is stopped. During this time the control surface movement which the
servo has been producing has been bringing the aircraft back to level
flight. As the aeroplane continues to approach the true level, the air
pick-off ports, which have been driven ahead of the gyro case anti-
clockwise, pass beyond the neutral point and begin to cause servo move-
ment in the opposite direction, not to apply opposite aileron control,
but removal of the control previously applied. The mechanism and its
ratios are so arranged that the desired amount of control will be applied
and also removed at the proper rate as the aircraft returns to level.

Directional gyro control unit (Figs. HI. 62 and DDL 63)

This unit contains a directional gyro which is the directional reference
for both manual and automatic steering control. It also contains the
air pick-offs and follow-up mechanism for directional control, and a
means, operated by the rudder knob, for setting the gyropilot to steer
any selected heading. The upper (follow-up) card of the D.G. unit is
attached to the pick-off port member and the lower card to the vertical
ring of the gyro which carries the knife-edge plate. The two card read-
ings agree when the pick-offs are neutral. The directional gyro control
unit, together with the bank and climb gyro control unit, is carried in
the mounting unit and the whole is installed as a part of the instrument
panel.

Bank and climb gyro control unit (Figs. III. 62 and DDL 63)

This unit contains the bank and climb gyro which is used for lateral
and longitudinal indication and control, as described, and also the air
pick-offs, together with the means for making manual adjustments.